Renal trauma  by Wang, Jia-Hwia
at SciVerse ScienceDirect
Urological Science 22 (2011) 154e156Contents lists availableUrological Science
journal homepage: www.urol-sci .comPractical uroradiology
Renal traumaq CMECredits
Jia-Hwia Wang a,b,*
aDepartment of Radiology, Taipei Veterans General Hospital, Taipei, Taiwan
b School of Medicine, National Yang-Ming University, Taipei, Taiwana r t i c l e i n f o
Article history:
Accepted 29 June 2011
Available online 11 November 2011* Corresponding author. Department of Radiolog
Hospital, 201 Shih-Pai Road, Section 2, Taipei 112, Tai
E-mail address: wangjh@vghtpe.gov.tw.
q There are three CME questions based on this arti
1879-5226 Copyright  2011, Taiwan Urological Asso
doi:10.1016/j.urols.2011.06.0031. Introduction
Most renal traumas are blunting injuries, the majority of which
are caused by trafﬁc accidents. Typical symptoms are ﬂank pain,
a possible ﬂank mass, and hematuria. In the presence of renal
trauma, computed tomography (CT) is the examination of choice
for assessing and categorizing renal injury. Renal injuries are clas-
siﬁed into ﬁve grades of severity according to the American Asso-
ciation of Surgeons on a trauma organ injury severity scale. Surgical
treatment or conservative treatment depends on the extent of the
renal injury, associated injuries, and the clinical condition of the
patient. Follow-up CT examinations are important if severe renal
injuries are treated conservatively to observe the condition of
recovery of the renal injuries, and also follow up the occurrence of
complications.2. Case report
A 55-year-old man suffered from a trafﬁc accident when he was
riding a motorbike. The motorbike slipped, and he fell to the
ground. After the trafﬁc accident, no loss of consciousness was
noted, and only abrasive wounds over his extremities were found.
He went home without seeking any medical help. But general
malaise and weakness progressively developed after the accident.
Then, left ﬂank pain and hematuria developed, and loss of vision in
his left eye was also noted. He went to another hospital for help,
where leukocytosis (a white blood cell count of 23,000/mm3), low
blood hemoglobin (10 g/dL), low blood platelets (98,000/mm3),
low serum albumin (1.8 g/dL), high serum aspartate aminotrans-
ferase (132 U/L), high serum alanine aminotransferase (57 U/L),y, Taipei Veterans General
wan.
cle.
ciation. Published by Elsevier Taiwhigh serum C-reactive protein (20.86 mg/dL), high serum creati-
nine (4.48 mg/dL), high blood urea nitrogen (90 mg/dL), micro-
hematuria [5e10/high-power ﬁeld (HPF)], and pyuria (10e30/HPF)
were found. Computed tomography (CT) of the abdomen was done
which revealed grade 3 left renal injury (Fig. 1). Then he was
transferred and admitted to our hospital. After admission, his vital
signs were stable, and a physical examination revealed abdominal
distension, knocking pain over the left ﬂank region, pale
conjunctivae, icteric sclera, impaired visual acuity of the left eye,
and ﬁne tremors of the ﬁngers of both hands. Laboratory exami-
nations showed the same ﬁndings as the laboratory examinations
previously done at the other hospital. He had been a heavy drinker
for more than 20 years. After admission, grade 3 left renal injury
associated with urosepsis, endophthalmitis of the left eye, alco-
holic liver cirrhosis, and alcoholism were diagnosed. Because the
patient’s vital signs were stable, conservative treatment was
carried out. One week later, the patent’s condition had improved,
he was discharged, and outpatient clinic follow-up was recom-
mended. Follow-up CT of his abdomen in the outpatient clinic half
a month after the trafﬁc accident showed recovery of the left renal
injury, and a left perirenal abscess (Fig. 2). He was admitted again
for further management. Percutaneous drainage of the left peri-
renal abscess was performed. He was discharged in a stable
condition, and outpatient clinic follow-up was recommended.
Another follow-up CT of his abdomen in the outpatient clinic 3
months after the trafﬁc accident showed much regression of the
left perirenal abscess (Fig. 3). Sonography of his kidneys 10 months
after the trafﬁc accident showed normal left kidney and no left
renal subcapsular or left perirenal ﬂuid accumulation.
3. Discussion
About 76e80% of renal traumas are blunt injuries, the majority
of which are caused by trafﬁc accidents.1 The injury mechanisms
are compression of the kidneys against the vertebral column andan LLC. Open access under CC BY-NC-ND license.
Fig. 1. Deep lacerations of the left renal parenchyma. (A) Non-contrast CT scan showing left renal subcapsular and left perirenal hematoma (H) that is causing compression and
displacement of the left kidney; (B) axial and (C) coronal contrast-enhanced CT scan in the nephrographic phase showing a few deep lacerations of the left renal parenchyma (grade
3) (arrow), and left renal subcapsular and left perirenal hematoma (H).
Fig. 2. Left renal subcapsular and left perirenal abscess. (A) Axial and (B) coronal contrast-enhanced CT scan showing left renal subcapsular and left perirenal abscess (Ab) that is
causing compression and displacement of the left renal parenchyma. Residual left renal subcapsular hematoma was noted. Recovery of the lacerations of the left renal parenchyma
was also noted.
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Association of renal injuries with other intraperitoneal and retro-
peritoneal organ injuries is common.2 A large percentage, 75e85%,
of renal injuries tend to be minor; 15e20% major, and only 3e5%
classiﬁed as devastating injuries.2Fig. 3. (A) Axial and (B) coronal contrast-enhanced CT scan showing much regression of t
a pigtail catheter (arrow in A).Typical symptoms of renal trauma are ﬂank pain, a possible
ﬂank mass, and hematuria.3,4 Hypotension and shock may be seen
with massive renal bleeding.
In the presence of renal injury, CT is the examination of choice
for assessing and categorizing renal injury and accompanyinghe left renal subcapsular and left perirenal abscess after percutaneous drainage with
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Renal injuries are classiﬁed into ﬁve grades of severity according
to the American Association of Surgeons on a trauma organ injury
severity scale.10
Approximately 82% of injuries are classiﬁed as grade 1. Renal
contusions (grade 1) are characterized by a focal area of decreased,
or a lack of, enhancement in the renal parenchyma relative to
normal adjacent renal parenchyma. Renal lacerations appear as
linear, low-attenuated areas in the renal parenchyma, and may be
superﬁcial (<1 cm deep) or deep (>1 cm deep, Fig. 1). Deep lacer-
ations may spare the collecting system or may involve it, which
results in urinary extravasation (contrast medium extravasation on
contrast-enhanced CT). Hematomas may vary in attenuation value
as a function of the age of the clot. Acute hematomas are typically
hyperattenuated (40e60 Hounsﬁeld units) relative to renal
parenchyma on unenhanced CT images, and are not enhanced on
contrast-enhanced CT images (Fig. 1). They may be subcapsular or
perinephritic. Subcapsular hematomas reveal crescent-shaped or
biconvex hyperdense areas located directly under the renal capsule
on unenhanced images, and can compromise perfusion of the
adjacent parenchyma (Fig.1). Perirenal hematomas reveal irregular,
blurred borders, and hyperdense perirenal fat stranding (the
so-called cobweb sign). Renal infarctions appear as peripherally
based, wedge-shaped areas of parenchyma that fail to enhance
during both corticomedullary and nephrographic phases of a CT
examination, and they may be solitary or multiple, and are
frequently associated with other renal injuries. A shattered kidney
means gross renal parenchymal disruption by multiple lacerations;
these injuries are frequently associated with multiple areas of renal
infarction. Devascularization of the kidney means laceration or in
situ thrombosis of the main renal artery (cortical rim sign), and it
may occur with or without parenchymal lacerations.
Treatment depends on the extent of the renal injury, associ-
ated injuries, and the clinical condition of the patient. The only
absolute indication for surgical exploration is life-threatening
renal bleeding.11 Actively bleeding renovascular pedicle injuries
may require prompt surgical exploration to prevent bleeding.
Renal arterial injuries associated with devascularization of the
entire kidney should be treated with prompt surgical revascu-
larization within 4 hours to minimize the risk of an irreversible
loss of renal function. Relative indications for operative manage-
ment include the presence of (a) extensively devitalized tissue
(>50% of the parenchyma), (b) urinary extravasation that cannotbe controlled with conservative means such as ureteral stent
placement or a nephrostomy, and (c) arterial thrombosis.11,12
Grade 1 and 2 injuries can be managed nonoperatively with
excellent results. Most patients with grade 3 and 4 injuries also
undergo nonoperative management.13e16 But careful follow-up
with serial CT examinations is warranted. Coexisting renal
lesions such as tumors and traumatic pseudoaneurysms or arte-
riovenous ﬁstulas should be carefully searched for, because they
will affect management.
Follow-up CTexaminations are important if severe renal injuries
are treated conservatively to observe the condition of recovery of
the renal injuries, and also to follow up the occurrence of compli-
cations, such as urinoma, abscess (Fig. 2), stone formation, aneu-
rysm, arteriovenous ﬁstula, or a Page kidney.
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